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(57) Abstract: A resist composition for liquid imm^on exposure process, comprising a polymer (A) whose alkali solubility is 
changed by the action of an acid, the polymer (A) comprising alkali soluble structural units (a 1) containing an alicyclic group having 
^ a fluorine atom or fluorinated alkyl (i) together with an alcoholic hydroxyl (ii), and comprising an acid generator (B) capable of 
generating an acid when exposed to radiation. There is further provided a method of forming a resist pattern therewith. These enable 
avoiding any adverse effects of immersion liquid while realizing high resolution and focal depth. 
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it^ (c) ^x^/yjit (c ) ^5^. $e>^c/e^^^{-;^c-cm;!]^$ns^^:t 

•7^— h (PGMEA) . ^^ix^^/V- (EL)' ;fei?:5S0^bv\ 
$^i:SfcJ6(^l^®?S&tt^J. rTM^J. ^;£^J^ m^n. /M^— >3>-E5ih^Jj:eif^ 
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10 ( 2 -zff-/u-T b ^ KC2 7 ^ (#;^ 1 0 2 "C) ^^Jf S ^ t 

7 4'C) . x"?— 7/^:^13 hV^>'^J'l^T^> 1 S'C) . :7/V:^i3 b 

y^df^ex/VT^ (^^,2 5 5'C) , ^m\f^^ti!>^X%^o 

U^^y^h^^l^^y^\^'yi—^J:ifXm^Vtc^. (PABLO'S) ^^T 

25 :j3<J:t;!-'-?-7/V:^o3i— 7'/wfj;^<^7 5^^^^^SEj Jfeift^^^ff SS^U 
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5 am^f^tzi^. ui^j^hmi-i^M^M^^T. m^mh^^^^hmi^x-^xmni- 
xirf^ ^^m^^'^ti:i!)^^wm.^mK^^mrt.it}t^i.x. mmi<om.^ 
m^xumm.mmKX'^xmMi^tcui^y^hm^m^m^^^mT. ^ut. 

15 :L(DX^K\.xi^i^:^h^<^—>^m^-r?>:itl^X^. W^^^B^'Boiyi^y^ 

20 timmt:^\^xmisimic^tmi^i^:^vm^^^\^. mtftmumMm^n^\ ^ 
25 ^<oii^fmmi^t\.x^M(ommt^ ^%%\z.n\.xwnxs mufrm^mz. 
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-7^ ^^7/^;r^3l^lx>'-^^1^:7/^;^-T3y^fc' V'^^^fi-a- 
10 "e&S7'i^•:^AS-2 0. T^A-^AS — 6 5^ •7*A':^i>.S- 1 0 0, 7*A•:^AS 
-2 0 0 CeAJb. ^-f^VXHtl^^) . ^^N-— 7/V;^aT/va5-7V53<y3i— 7^7V 

•x»feS1^-f b5/:7"xxy — X OiasS^^tM) . x:7nv CR) -afisoo, 

7nV (R) -AF240 0 (giL-b, v^aL2K:/^ti!i) 7'iif^«V^5Cl t ^S-^t: 5„ 

i±^^#itufc:^. 0. i~3 owt%mgi-rs::^:as$?*Lv\ 
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;»«f^/l^7Vi3— J^^^iM: Kta Kn ^i^iT'ta tVVp?^/V-fe/VT3 — 

h^=¥iM: Kn:7:5? ;*'/v#=ari^7{^/v-fe/vt3>— rc^^/v-fe/v 

10 N, N-i^p^^/VT^/:^^!^/^^? ^iJ' y/VT^ K. N, N— 

T $ y if/VTjJ' U /I'T 5 K. N-p« 5^/VT:J^ U /VT 5: K. i^T-k b ^TiJ^ y 

y n^/v^^v-^ y r ^ y /v-m^^^Ji^* ti-STi? y /v^m-a-^^ ; y if 

15 ::^/VT/V=i — /K ^ V If n y K ^^<?> If ^/V^fi-a^ ; ^^^{f S ^ t :a5 

y/v-^fi-a-^^^^Hy e=/nf n y vi^mmM-^^y) . tfr^/v-if n y k^- 

t KIS (^/VAT/l^t: K. Jfc/VAT^l^fc K*tflP#, :7'ci tr;^>'r/V7^t K. 
2-t Knar.ix^vXT/Vxt K 3-t Kn^i/^^-XT/Vy^f K\ 4-fcK 



wo 2004/088429 



PCT/JP2004/004022 



33 

^) . vuv (M^m^^^) > ^x^. xmm(omim^m\f^xn^^ 
mmm 

( 1 ) ui^;;^ YmMmo:>j^^0^ : 

: 8 y = >' •J' a:— ; 

Ixe^;^ : 2 0 O 0 r p m-e|Hltei--5^-blC;^ f^'-^ — trffiV^T^ 
15 ; 

" : A r Y^^'y^ v-v-^f _ ( 1 9 3 n m) m%^W^ S R- 

20 S 3 0 2B (c^=r:^^. NA (MP^ =0. 6 0. 2/3|ii^) ^fflV^XS 

(2) wi?;^hM^lii:?«t<^^lfe# 
S^<^IhI^#: : 5 0 0 r p m ; 

25 ^^TS: 1. OL/^^; 

mmt ^^^^ ht(Dmmum : 2 
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34 



( 3 ) (Dy<i^ — 

mi^Wt^ ; 'r?\^-Xf V : 2 3 'X^KX. 2. 3 8 h^;^ '^JVT 

= ^7 A fc K a ex KtK^I? 6 0 |^>m# ; 

^©>i-®j2::^tr^^L.. ;:i<^^Srt^*Pffi^Jb{J: UT 2 O 0 0 r p m-ClUfe^ 

^^m±.\z.7^^i^-r—\^^ ^ wv?x^ vm.^m-k^'^(ow-^±> 1 5 0 nm 

10 ftrflJSlU F^aiaf^i^-^rl^-lf— (1 5 7 nm) (gg^tl^gVU 

VES-4500 (y yT^^y^i^^^-^V^i^K) ^^V^Tg|5feL3^^*^3fe■^^ 2 

15 (V-e^^^bJ^l) 

2, 3, 3 — 0't5?7'/V^P-4— f y 77l':^n;;?5^/V'— 4-t KP=3ri/— 1 , 
6-^:r^i^3ii^ (CF2=CFCF2C (CF,) (OH) CH2CH=CHj) 




(12) 
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m^. ^mmm^'mjt'^mm tar- 1 9j (^fp^> s h i p i e 

(eiJ: «9> ^g^ibJ^JitCj^ 2 5 0 nmOl/i^^ (SAT^ hJ^l ^fS 

^tt^ii^PjVi?;^ bJ^^?^;^bfe (^T^ v-i^:^ hms ^IB-f*) o 
(^fi^^^d 1 ) 

25 — ^'^jl^^UfCo 

-f^^t^-^s ■^;^^^x^^5?'->'^^^^L-C. K51fii^«N S R- S 3 0 2 A (i^=iW± 
NA (HP^ =0. 6 0. 2/3$!^) K^y)^ A r F^i^ix^ W-f^— 
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(i9 3nm) ^m^^xwm^^v':^ hmKM^t^i^MMvt^o iki^. m%^(D 

T/V;* y mi^^t? 6 0 i^mmk Ui/to T/v:^; y a: bT 2 . 3 8 

• i/i^;^h/-?i?->'Sr^Mm-?^®^ (SEM) {cj:»jm^U ^fc^Oirt© 
(Eop) iSr^fefci^C^. Sii:T'^?^i4©ffiVN^0;fe»f®?^)K"efc «9 , # 
1^1, 2, *5j:t;?3®^n^tb©^^ (XI) ti2 0. 5, 13. 0, ^3j;TJ«2 

0. Om J-/'cm2-t?fcofCo 

10 (^ife^sji) 

•rjfc^:>*>. :^^:^^UT> ^3fe^@NSR-S 3 0 2A (na^-^fc 

Si. NA (liPii:) =0. 6 0, 2/3#^) JCJ;»?. A r Faidf^^x-?'!^— if— 
15 (19 3nm) ^^V>-Ctu1B^l/i^;^ fm{-il^«J}-M#t UfCo ^UT, ^^6^ 

m^'^^j:*^^. 2 3'ci^xnpi^^2^mmTvo-5i-ftz.„ m^. loo'c, 90 
^m<D0k^x- p E B mm $ ^> ic, 23 'cj!:-ct/i-:!57 v WMimx e 0 m^WMi 

Lfco r;v:^ V WMMt bTfi. 2 . 3 8 KS%7^ h 9 p« ^/VT A t K 
20 . p ^ KtK^ tr>^ V ^ fCo 

r©J;5l2:UT#btufcl 3 0nm(D7^'>'Ti^K^^— : 1 
Vi^;:^ b/-?^— i^^jfe3^m^=^®mi^ (SEM) \z.iiy)mM\^. *fc. ^<^^# 

(Eop) ^^ibfCo ^l^i^^hi^l, 2, *5j:tJ«3{J:?^^$t^fciS-l/ 
h^-?^— i^lJ:*3{t-5i®^ (X2) 2 1. 0, 13. 5, *5j:tJ?2 0. 5 
25 m J/cm'^-CfeofCo ^ItbbJ^^X 2 a:_b|B>y-BiM 1 t-T^fe^i^l^X 1 ^36* 
a»?^^M7ki bfcMaK3fe:7'^•fexT'^^. wv'^ fmi©^mbf*2. 4 
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mmm2) 

i-T^^t^'^s •^:^^y<^~->'^^\^X^ R^^«NSR— S 3 0 2 A (::^3-:>'^t 
3^1. NA mam =0. 6 0, 2/3#^) Ai F^^i^-^U—^- 

10 • (1 9 3nm) ^ffiV^Tt^|5#^v^;^ fJ^l!:^^6^JCfigftLfc„ ^UT, 

15 « bT tt. 2 . 3 8 h 9 ^/l^T ^-^^ ^ ^ t K n e/ FtK^?^^ 

i/i^^ hx^ij^-v^rj^diEMm^^si^ (sEM) K^r)mm\^. *fc. 

(Eop) ^^iejyto #^i^;^MRl, 2, *5J:T^3le:?^^$ttfc#i/ 
20 i^y<.hy<-$'—'y\^^i1r^^^ (X2) fi. 2 1. .0, 13. 0, 5 
m J / c ja^Xh^fto ^itibm&'K. 2 t±WMm^ 1 {CT^fefc^SX 1 t 

fe. i/mYk-a^^i: vfz.mmmyt:f^-^y^x\-i. m^i <o^^ 
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mmm2) 

5 h y -f^-^vT 5 -•y\zMm^'^. mmmm.^ 2 . 5 w t % t ufc^ai^j^^ 

• m^^^fi? 9 0 "ClC-C 6 0 #|^AP|^ 3 7 n mO-^^^lr?^^ Ufc„ 

S^^s i5?:«ja^^-?-:7/^;e-a (2-:/^/^7^ t Ki:i7 7i/) ^^v^ 
10 b^-?^— ySrJ^^Ufco 

(SEM) (cij:«9^^U ^fc. ^©t#<D^S-^S (e o 
p) ^^fefco #i^i^:^M^l, 2, *3j;t;?3{;:?^^^tLfc#w-:?;^ V 
tc*3(t5l^^ (XI) {4> 19. 0, 12. O, 33j;TJ?19. OmJ/cin^-C 

15 feofCo 

(lli£^3) 

20 -fJ^t?*,. #wv?;j^ hMJiJc. f^A■:^As-2 0 (^-f ^/xH^fetM) *3J;t^ 

1^-f ^5/:/ (jii^^^^fcM) (2s-a'aatt:= 1 : 5) t--^ni^m^mm^^<—-7 ?v 

#1/^^^ M^i, 2, S3iTJ?3 0JbJ::^ti.-^ti><l^^^?^j^b:fc 
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i^^^^m^^^^ (SEM) {J:j;»9m^U ^<Dt^<0^^m. (Eo 

(X2) fi. 19. 5, 12. 5, :}3J:T^19. 5 m J /" c "C? 

itn2. G-x^h*). M^2©^^jtji4. 2, ui:^^hms<Dmstitn2. 
(Jtg^^l) 

Tia<^) (A) (B) *5j:tJ« (D) (C) ^^iC^-iC^^ 

U JKi^U'i^'x^ bjffi^ 1 O tr^]^UfCo 
15 (A) if b-r Tlfi'fb^^ (14) iz^ \^fzimm^m^ h^J:^ M.-^^ 1 

0 OS»gU^^V>fCo MMbfc (A) ^^(DWM^i^^'f-Mi-il 0 0 0 0-T?fco 




(14) 
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(B) ^^tvxn. b y 7ai=/vx/^d^=i!?A/-?-:77V";^c2:/t5?>';^/i'7lN^ 

(C) ^^^-iUTJ*, ^^Pt'l^^'^y =3— /i^/^^/l^ji— T^/VT-feT"— 
10 fLm^^/voM-^^lft 1 9 0 0 t (Dm-^mM 6 : 4 ) trffi V ^;fco 

(D) ^^^-tUTfi. byai^/— /WT^ VO. 3SrSlf|J^ffiV>fco 

^B;&JhJl^jm^i^ TAR-l 9 J im&^. Sh i p 1 ey^fciO tr. XfV^ 

15 mm^vxm.^^'^?>:iti,^xy). mms 2 iim<D^m^RMm±m:^mmi^tio 

— iX^^bX. ®^iS*NSR-S 3 0 2B (==i^^^±M> 
20 NA (MP^ =0. 6 0, a = 0. 7 5) {ZlJ;!?, ArFa^^i/'-^l — ( 
1 9 3 nm) <lrfflV>rB*l6<){cfl8ltUfc„ ^UT. ^fi^J^m^^La^ UT. 

25 wm-v 6 o ^mmm. ufco t^v^; y 3^.^?^ t u-c « 2 . 3 s wM%'r ^ 7 ^/v 
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Ui^y^hy^^ — ^^^mMrf-m^m. (SEM) t.fc^<Dt%(0 
(Eop) ^^ibfLo ^©Eo p tr:^fefcti^. 9. Im j/cm^-efe 

^^cv^-c, [ (X2/X1) -i]x 1 0 o^^d^'b, ^©*fi>y-#:^:^J6fci:;i6. 

10 8. 3T?feo;fco 

IB fAR-l 9 J ^8 2nmt^^{j■^ r<D_b(;il/i?;^ bM^?^^Ufco ^UT. 

Tict 1 9 3 nm<^2:*:©^:^^#}cJ;S^it^^Tofc„ |^^©;^&f4, Hif|S^# 
ff^Xm 2 1> 18^ ^ ti.T*3 »5 . USt^ u^^vtmM {j: 7 >- T V Kj^-<-;^ y-? 
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7-f>te(nm) 


90.0 


90.0 




180.0 


180.0 






85.2 






179.9 


il3feM(mJ/cm2) 




3.7 



itte>Jfci55M2, SmrHMrnKD^M^^s [ (X2/X1) -llXlOO 

rm(D (A) (B) ^xrj (D) (c) ^^izi^-iz^m 
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hm^^ 1 1 trfiMUfCc 
t e r t - •f'^/l-T ^Vl^—h ^-Cfc 1 3 ^^1-% O^^^-SCd^ b Jfe S # 

m^^i 0 o@»^^^v^fco uMbfc (A) m^<DMm^^^^Mm 200 

(B) UTf*. if:^ ( t e r t -^^/v:73i=/V'3 — Knt>^ f y :7/V' 

(c) UTf*. fLM^^^v'^e 0 oMlas^ffiVNfco 
10 (D) j^^tUTfi. b y^z^^— /vr^i^O. 2 6MlfUtr.ffiv\ (E) ^ 

*-f, ^^SttE&itJ^m#» TAR- 3 J («p^. Sh i p 1 e y^fc®D 

■ 0 'C. 6 0 mi^m^ X^xmM^^^ ^ ^ j: 19 . mm- e 2 n m©^*im^g:&jLh 

■ -<-^UX. ^j^^iir-Siifclj:!?, ^g&JhJ^_blJ:1^2 8 0 nmOl-i^;=^ b 
20 S^J^J^Ufeo 

^fclJl, -?';^i?'/-?i5'— ^^^i^M^T. i|)t^gNSR-S 2 O SB (==3>^;y:]^, 
NA (MP^) =0. 6 0) tllitJx Kr F3iar->^V— if— (24 8nm) ^ 

^f^. 1 1 0 1:. 9 0 #Fh10^#-i? P E B ^ ^> (e: 2 3 ''C\z.XT;v:^ V 

m-^m-^ 6 0 mimM Ufc„ r/v;^? y 5^^?^ t\.x\'i2. 3 8 h ^ p< ^ 
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.m (Eo p) ^^je?fco 

5 ^O)^;^. Eop{12 2. Om J./cm' -C^t>-ofCo ^Itl^ilrX 2 ^-tr-So "Sfc^ 
10 -Dftzt:!^. Eopri2 0. Om J/cm'^-^fcofeo r^^trX 1 i:"#-So 

?fev^-e, [ (X2/X1) -i]x 1 o o©^d^e>. -^©j^^l-^itcSr^fefetra. 

(2 2. 0/20. O) > 1. l"Cfeofeo 

(Ji:®!^J5) 

15 TfEcD (A) (B) *5J:Uf (D) (c) 

jKi^M Vi^^ bjm^i^ 1 2 ^pi^UfCo 

(A) VXi-i. t ^i^:^'^U>'mSL 6 4 1 F i 

20 3 3 b s^m-^^ 3 0 MMn(omi'^mmt:m^^-^o to ufc 

(A) m^<D^MW-^^m-^^fl^fl8 O O O-^fcolfoo 
gP, t e r t -:/f^/V73i=/^3— F=!^A Fy :7/V::t-ci;;{^>^;^/V^^— M 

25 (c) j^^i:LTW[, :7'pi:"i/i^tJ^i; 3— /v^y^f^yi^:!^— T^yvr-feT^— Ft 
?Lm^^/l^<^?i#^^ 6 0 0 K*§|5 1 O^i-a-^^J (MAit 6 : 4 ) ^ffi V ^fCo 

(D) ^^iUTf*. Fy-ryiT'ny^/— /VT^^'O. 52®*$P^^V\ ( 
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*-r> ^a^s*fi&itJKm^2^ rDuv-4 4j (m&^. ^y^-!7f--r^ 

W-^— ^UT. ^E&ihmJbK:j^2 8 0 ninOP--:^:?^ 

10 h^^Sr?^^lxfCo 

-v;^^/-^i57— Vtr^LT. »^SSNSR-S 2 0 3B (r^nV^iJ^^ 
NA (MP^) =0. 6 0) iZi:^). Kt F^s^^i^-^U—^— (2 4 8nm) ^ 

#?^-e 6 0 ^mmM ufco r/v;^ y m.^^ ^ ut « 2 . 3 s b ^ ^ 

20 i^;^ h^^i? -:x^7feSMm-^®m^ ( S EM) {j: J: 9 mm U ^ fc^<^) ^ # <^)ii 
^ (Eop) ^^fe;fc„ 

ofci:r.5^ EopHie. 8m J/cm^-^fe-ofCo ^tV^Xl^i-^o 
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^fev^-e. [ (X2/X1) -i]x 1 0 o<^^5^l^e>^ ^(D^Mm^-^^tct:!^^ 

tcii:i^ (26. 3/16. 8), 1. 

miTfi^M. ^ti. ^^—^J^>v^j^'7^>(—K^< mm v±o 
10 *fc. ^^(omsim^fti^mnxm i •vm^^fix\,^?> ru v 1 1 -h s ji 

f*. -hfSJtii[M4 t 51?ffiV^fc:a<i^Wi^^ m^i^l 1 t 1 2 ©J; 5 151:731 / 

25 (2^m^^m3fefe) J ^m\'^tiwm^^^< mmm^i^^^i^ 
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Xm^^flt^l^'^^hm2' Sr^V^fc„ V'i^x^ hOTI[r2 5 0 nm>6^b 1 5 0 n 

mmm^tizxy). ui^y^.hmKMi.x-^v :^j>>^m^<D^mp^xm^^^x-h. 
r (Drnw-fo^un. tm^m ixm^ ^■k.myt^MT^ sr-s302a 

i^^fc^. NA (^P^) =0. 6 0, 2/'3#^) O^JIiirltlCm. -t->fet?"fe. 
At F=^^iy-^U—^— (19 3nm) ^ffiV^fCo ^<^^i!I%^V^T^^M«^^ 

n ( 2 h ^ t K n :7 y V) tr^^fclli^* UfCe 

•C{2:TT/v;i& y m^?^-e e o s>ffim^ ufc„ t/v;^ y ^ ur fi. 2 . 3 s 

^ CO J: 5 bT#fcS^^® ^^Mm^^m^iJiT^^ Ufc^rr^. 65n 
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ti}^mB-^^fc (l:°5^5=-ttl 3 0 nm) « ^fc. r©l^i>^M^2' Km^l^^tl 
fcui?:^h^<^^>-iz.'isn^^S. (X2) f*, 4'. Om jXcm'^-efco^'bo 
(^J6^J5) 

tfna^»!)4 }31*3VNT> LT^J<:^>ffiV\ MKff^ 1 3 5 nm 

5 ^u^—^ ^ 1 2 5 "c. 9 0 m^-^m^tc&.^}-^. mmmm 4 1 mmiz u 

10 :^h^<^—^iZ.itS\1r:Bmk (X2) fi, 8. 1 m J/ c m'''T?fc ofc„ 
(«^J6) 

mmm^^jti^^m fAR-i 91 (m&^. shipi ey^^ 
6 0 m^mm^^xmM^'^^ ^t^^v)^ ^ s 2 n in<DmmWi^mjtm^m 
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i^TV^:5r ^:6S*?d^ofCo ^<D|^©^S (X2) fi4. OmJXcm*^ 

15 -C^ai-S^$tl.5^>(DT-fe§o K^3S«{^:*3tt5liP^NA^|ilC.t{£^U. 
i6«}t-r-5^^i± Ar F-Cl 3 O nm) {CO. 8 1 (15 7nm/ 

1 9 3nm) tr^CT#m^H-5 1 0 5 nm t^^fcfcS-v^^T^lf^ >'^Sr#]t 
-rsirF^ai^e^^i^-lf— 1 OnmirjfeSo ^IIJfe^»l4, 

20 Ui^X'^^^^tii^e 5 Tim.(0=f^mi^X?> 6 5 nmCDL&Sy^^^l^Tb^M^^fl 
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y ^/m.^ 0 . 1 sMM. mm^un t uxTisfb^^ (is) -x?^ ^ tb-S'Tb-a- 

CFs „ CDFs 



H^O-C-O- 

H2 



cyo 



— 0-C-0CH3 
CF3 CF3 "2 . 

(13) 



<0?^^efi'ofco ^^m^^Jti^^i^ FAR-l 9J (j^fp^. Sh 

10 i p 1 e y^tM) ^;^fc:°f— ^ffiV^Tv'y 3 V^/cn^N— _h(CM*U hlT"!/ 
-hJh-e2 15'C. 6 0#FBl;^bT^.$^3:S^iiCj;«9. JI^8 2nmO* 

15 ^?^^U:feo 

— ::fe^> :7/^:*-T3;^:^^/v;:c/V2fc>'^ (C8F17SO3H) XfeSEF-lO 

1 («)^ ©2 ofiS%;d<^5 o o g t^ycn^z- 

yvT^ i/<^ 2 ois«%7X^?^8 0 g ^ti-a-ufco •?r©js-a'^2 5 g 1 oas 
%3j^y if=/vtrt? y k^7K^2 0 gtc^u #fetLfc7KM(c3^J<^AnxLT 

20 2 0 0 g i vxmmM%-:f^-^:^m u^:^:^ h^msm^mun^mm ufco 

±IBWi^;^ -hlBW-i^^ h^^?^^)|sf^M;ftJU ^iJ^iJlSj^tr 

m^. ■^:^^y<^^:^^^i.x. ^3t^fiNSR-S 3 0 2B (^^^'Iti^, 
25 NA (Unl^) =0. 6 0. 2/3^^) iZ^V), A r F ^^i^-^ U—^— (^ 
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ftl 9 3 nm) ^^V^T, 31^^{C^|t (S^fc) Ufc<^-^. 1 2 CC. 9 
^©m. $ e> {e: 2 3 r:\z.xT;v:^ V "mM-^x 6 o m^^M Vfco T)\^^ y 

15 (SEM) \zxv)m.^v±t:ia. ^o^^^^—yyu-pr^ 

k^ifm^^it^-DfCo ^fc. m^^mS. (EL ma r g i n) (i6. 0 9%-e 

8 : UV^:^h (DWmP^ 1 ) ■ , .■ 
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